Conventional cardiopulmonary resuscitation (CPR) requires chest compression and mouth-to-mouth breathing. We report a 55-year-old man in cardiac arrest who received immediate chest compression but without assisted ventilation by two bystanders for 28 minutes until the arrival of the emergency medical team. His consciousness recovered completely on the third hospital day. According to the literature review, "28 minutes" may possibly be the longest period of time of compression-only CPR in out-of-hospital cardiac arrest patients with neurologically intact survival. Thus, this case supports the present CPR guideline that recommends effective chest compression without assisted ventilation by laypersons for patients in cardiac arrest. (Hong Kong j.emerg.med. 2016;23:371-375) (CPR) 55 28 28 (compression-only CPR)
Introduction
Survival rate after out-of-hospital cardiac arrest (OHCA) remains low. 1 Despite the efforts of emergency personnel, resuscitation from OHCA was reported to be successful in only one-third of patients. About 10 percent of all OHCA patients could ultimately be discharged from the hospital and many of them had neurologically impairment. 2 In 2010, the American heart Association (AHA) guidelines changed the sequence of cardiopulmonary resuscitation (CPR) from A-B-C (A: airway, B: breathing, C: chest c o m p re s s i o n ) t o C -A -B , e m p h a s i s i n g c h e s t compression, and its rate and depth. 3 Some authors suggested that chest compression-only CPR could be easier to perform by bystanders during cardiac arrest. Because of its simplicity, emergency personnel could easily instruct the bystander to perform this over the phone and the bystander would be more willing to perform this task as needed. 3 According to the 2010 AHA guideline, chest compression-only CPR can be performed in certain circumstances such as in the situation of only one rescuer or multiple rescuers who are unwilling to do mouth to mouth ventilation. 3 We report a case of OHCA with return of spontaneous circulation (ROSC) after 28 minutes of chest compression-only CPR and with complete neurological recovery within 3 days.
Case
A 55-year-old male had smoking history for 40 years but without prior history of diabetes mellitus, hypertension, or hyperlipidaemia. He developed collapse suddenly in the presence of his exercise partners when playing tennis at 18:30 on 13 July 2013. One exercise partner called for emergency medical team (EMT) and another partner began chest compressiononly CPR immediately. The compression-only CPR was performed by one bystander for the initial 8 minutes, followed by two persons alternatively. After 28 minutes at 18:58, the paramedic team arrived. At that time, the patient was unresponsive, detected no blood pressure, pulseless, and without spontaneous respiration. Asystole was found from the monitor of automated external defibrillator (AED) and defibrillation was not applied. The EMT found that he had a clear airway, and performed ventilation via Ambu-bagging and continuous chest compression promptly. After 10 minutes of CPR at 19:08, the EMT found a carotid pulse, the ECG monitor showing sinus rhythm but with wide QRS complex. The patient had a blood pressure 180/105 mmHg, heart rate 88 beats/ minute, respiratory rate 12 breaths/minute and SpO 2 99%. He was still unresponsive with Glasgow Coma Scale (GCS) score E1V1M1.
The patient was then transported to our emergency department at 19:11. The interval from ROSC to the emergency department was only 3 minutes. He received endotracheal intubation immediately. His vital signs were: temperature 36.1°C, pulse rate 125 beats/ minute, respiratory rate 20 breaths/minute, blood pressure 122/96 mmHg and GCS score E1V1M1. The first arterial blood gas was pH 7.07, pCO 2 70 mmHg, pO 2 461 mmHg, HCO 3 16.6 mmol/L, base excess -10.8 mmol/L. ECG monitor showed wide QRS tachycardia ( Figure 1 , first and second tracings). After ventilator support with 100% oxygen, and sodium bicarbonate injection, the wide QRS complex became narrow within 11 minutes (Figure 1 , third ECG tracing). The patient remained comatose with irregular heartbeats. The pupils were pinpoint with diameter of 1 mm but reactive to light. Initial laboratory studies of complete blood count at the emergency department revealed white blood cell 12.6x10 9 /L, haemoglobin 14.0 g/dL, haematocrit 42.6%, and platelet 192x10 9 /L. Serum biochemistries including creatine kinase (CPK) and troponin I were within normal limit except hyperglycemia (24.8 mmol/L). Urine dipstick was positive for proteinuria. Chest radiograph was normal. A non-contrast computed tomography of head was unremarkable. The patient received empirical treatment with acetylsalicylic acid, clopidogrel, and subcutaneous low molecular weight heparin (enoxaparin) because acute myocardial infarction could not be excluded.
The patient was transferred to the intensive care unit (ICU) promptly for further treatment. The patient's consciousness improved in the ICU with his GCS score improving from E1V1M1 to E2VTM3. His initial blood pressure in the ICU was 120/75 mmHg without any vasopressors. The heart rate was 75 beats/minute, respiratory rate was 12 breaths/minute on ventilator support. His pupils were equal, 2 mm and reactive to light. Serial cardiac markers were followed every 6 hours showed elevated troponin I and CPK levels. The patient received acetylsalicylic acid, clopidogrel, and subcutaneous enoxaparin injection. Echocardiography on the second admission day revealed normal cardiac size and wall motion. During the subsequent hospital course, serial ECG did not show any ST-T change. After consulting the cardiologist, the presence of post- CPR myocardial injury but not acute myocardial infarction was impressed. Thus, only aspirin was used thereafter.
The patient's consciousness recovered completely on the third hospital day. He was extubated on the same day. On the fourth hospital day, he was transferred to the general ward for further observation. Percutaneous coronary intervention (PCI) and electrophysiological study were suggested, however, he and his wife preferred to perform these procedures at another hospital due to personal reason. Then, a computed tomographic coronary angiogram was studied on the sixth hospital day, which showed significant stenosis of the right coronary artery and heavy calcifications of both left anterior and left circumflex coronary arteries (Figure 2 ). On the seventh hospital day, he was discharged with a complete recovery of consciousness. We suggested him to visit that hospital as early as his convenience. He did visit that hospital and the cardiac catheterisation revealed near total occlusion of right middle coronary artery and 90% stenosis of both left anterior and left circumflex coronary arteries. He received initial PCI and a drug eluting stent at right coronary artery with smooth course. Another PCI and two drug eluting stents were performed to both left anterior and left circumflex coronary arteries with successful results two more weeks later at that hospital. We have called this patient several times and found that he has followed up regularly at that hospital and uneventfully till update.
Discussion
Most primary survivors of OHCA will succumb to anoxic-ischaemic brain injury during their hospital stay. 4 When the initial observed rhythm is asystole, the likelihood of successful resuscitation is low; only 0-2% patients survive until hospital discharge. 5 Under usual circumstances with a longer prehospital response time after cardiac arrest, it is very likely that the patient would have neurological impairment. 6 This case report illustrates the success of ROSC after a prolonged chest compression-only CPR by two laypersons and later assisted ventilation and chest compression by EMT. Assisted ventilation with oxygen supply is needed during prolonged CPR. If ventilations were added after four minutes of chest compression-only CPR, neurological outcome was found better. 7 But exact beneficial inter val between performing chest compression-only CPR and additional assisted ventilation is not known. 5 Previous reports of the timing of chest compression-only CPR with complete recovery of circulation ranged from 15 to 26 minutes (Table 1) . [7] [8] [9] This case received Ambu-bagging by EMT about 28 minutes after chest compression-only CPR and recovered completely without neurological defect. According to the literature review and the best of our knowledge, "28 minutes" may possibly be the longest period of time in OHCA patients with neurologically intact survival who received chest compression-only CPR. Besides, this patient is different from the previous reports that he did not receive defibrillation. In this case, the ECG monitor did not show ventricular fibrillation or tachycardia when EMT came and there was no cardiac monitor at scene to document the cardiac rhythm before the arrival of EMT.
Conclusion
We have presented a neurologically intact OHCA survivor after 28 minutes of compression-only CPR, one of the longest "down time" cases reported in literature. It supports the present AHA guideline that recommends chest compression without assisted ventilation by laypersons for patients in cardiac arrest.
